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mation associated with the ID. When an IDis setupin a
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Description
Field
[0001] The presentinvention relates to a communica-

tion system having a function of compressing/decom-
pressing SIP messages used for SIP (Session Initiation
Protocol) signaling, and to a communication device.

Background

[0002] SIP is a protocol for establishing sessions of
multimedia such as sound and images, and is prescribed
by the IETF (The Internet Engineering Task Force)
RFC2543. Because messages used in the SIP are pre-
scribed by texts like HTTP, these messages generally
become large. When these messages are used in a com-
munication environment with a narrowband, the time re-
quired for call setup is increased and the band is wasted.
Therefore, the IETF prescribes a SIP signaling compres-
sion technique, that is, SigComp (Signaling Compres-
sion) by RFC3320. Although this SigComp does not pre-
scribe a compression decompression algorithm, a com-
pression algorithm such as Deflate is tacitly utilized. Such
a compression algorithm is used for binary compression
that removes redundancy of bits included in each packet.
[0003] Patent Literature 1 mentioned below describes
a method such that, when sending SIP messages, com-
munication devices that terminate SIP create a short text
message, from which a redundant parameter is deleted,
and send it. When receiving SIP messages, a text syntax
(parameter) that is deleted by a sender is specified to
reproduce a SIP message, thereby improving the com-
pression efficiency.

Citation List
Patent Literature

[0004] Patent Literature 1: Japanese Patent No.
4044845 Summary

Technical Problem

[0005] However,the technique described in Patent Lit-
erature 1 mentioned above can be applied only to com-
munication devices (such as SIP clients and SIP proxies)
that are aware of the meaning of the SIP. That is, an
applicable section of communication is limited between
communication devices that terminate the SIP and thus
communication devices that are not aware of the mean-
ing of the SIP cannot compress SIP messages.

[0006] In communication systems, there is also as-
sumed a case that a SIP message is compressed not in
a SIP proxy that is aware of the meaning of the SIP, but
in a node that is not aware of the meaning of the SIP.
For example, a PDCP (Packet Data Convergence Pro-
tocol) function prescribed by the 3GPP (3rd Generation
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Partnership Project) is a function for compressing IP
headers, and this function is incorporated into base sta-
tion control devices that do not terminate the SIP. Ac-
cordingly, it is probable that SIP messages are com-
pressed in this node (the base station control device).
This is because when the base station control device can
compress SIP messages, the compression is performed
more efficiently. However, the technique described in
Patent Literature 1 mentioned above cannot be applied
to such a case and thus the compression efficiency can-
not be improved.

[0007] The present invention has been achieved in
view of the above problems, and an object of the present
invention is to provide a communication system that per-
forms SIP compression with high efficiency in a node that
is not aware of the meaning of a corresponding SIP and
to provide a communication device that forms the com-
munication system.

Solution to Problem

[0008] To solve the problem above and achieve the
object, acommunication system according to the present
invention includes: a SIP client; a proxy of the SIP client;
and a node that is placed between the SIP client and the
proxy and relays a received SIP message, wherein when
relaying a SIP message sent for the SIP client, the node
replaces management information set up in a particular
parameter of the received SIP message with an ID that
uniquely denotes a content of the management informa-
tion and stores the ID and the management information
by associating them with each other, and when relaying
a SIP message that is sent from the SIP client and when
a same ID as the stored ID is set up in the particular
parameter of the SIP message, the node replaces the ID
with managementinformation associated with the ID, and
when the ID is set up in a particular parameter of the
received SIP message, the SIP client stores the param-
eter and the ID by associating them with each other, and
when a SIP message that includes a same parameter as
the stored parameter is sent, the SIP client sets up an ID
associated with the parameter in the parameter. Advan-
tageous Effects of Invention

[0009] According to the present invention, it suffices
that a node thatreplaces a setup value of each parameter
with an ID recognizes only a parameter that is required
to be replaced by an ID among parameters included in
a SIP message. Accordingly, even when the node is not
aware of the meaning of a SIP protocol (a value set up
in a parameter within a SIP message), it is possible to
compress SIP messages.

Brief Description of Drawings
[0010]

FIG. 1 is a configuration example of a wireless com-
munication system according to the present inven-
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tion.

FIG. 2is a sequence diagram of an example of usual
(a SIP message is not compressed) SIP signaling.
FIG. 3 is a sequence diagram of an example of SIP
signaling in a wireless communication system ac-
cording to a first embodiment.

FIG. 4 depicts a management method of parameters
to be compressed at a node that performs compres-
sion of SIP messages.

FIG. 5 is a sequence diagram of an example of SIP
signaling in a wireless communication system ac-
cording to a second embodiment.

FIG. 6 is a sequence diagram of an example of SIP
signaling in a wireless communication system ac-
cording to a third embodiment.

FIG. 7 is a sequence diagram of an example of SIP
signaling in a wireless communication system ac-
cording to a fourth embodiment.

FIG. 8 depicts a management method of parameters
to be compressed.

Description of Embodiments

[0011] Exemplary embodiments of a communication
system and a communication device according to the
present invention will be explained below in detail with
reference to the accompanying drawings. The present
invention is not limited to the embodiments.

First embodiment

[0012] FIG. 1 is a configuration example of a wireless
communication system according to the present inven-
tion. The wireless communication system of a first em-
bodiment includes SIP clients 1-1 and 1-2 that have a
sound communication function and serve as SIP termi-
nations, proxies 2-1 and 2-2 into which the SIP is incor-
porated and that serve as nodes that correspond the SIP
clients 1-1 and 1-2, respectively, and nodes 3-1 and 3-2
that compress and decompress a received SIP message
(reproduce a SIP message prior to compression) but do
not terminate the SIP. The proxies 2-1 and 2-2 are con-
nected to a SIP network. The node 3-1 is placed between
the SIP client 1-1 and the proxy 2-1 and relays various
messages (signals) including a SIP message. The node
3-2 is placed between the SIP client 1-2 and the proxy
2-2 and relays various messages (signals) including a
SIP message. Each SIP client communicates with each
node in a wireless manner. Each node can accommodate
a plurality of SIP clients.

[0013] Before a characteristic operation in the wireless
communication system according to the present embod-
iment is explained first, a SIP signaling control operation
serving as the basis of the characteristic operations is
explained with reference to FIGS. 1 and 2. FIG. 2 is a
sequence diagram of usual (a SIP message is not com-
pressed) SIP signaling (a call setup by the SIP), and de-
picts, as an example, a sequence when a usual SIP sig-
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naling is performed in the wireless communication sys-
tem shown in FIG. 1. Because the nodes 3-1 and 3-2
shown in FIG. 1 merely relay a SIP message in the SIP
signaling in which the SIP message is not compressed,
operations of the nodes 3-1 and 3-2 are omitted in FIG. 2.
[0014] Asshownin FIG. 2, according to the call setup
by the SIP, a client who wishes to start communication
(the SIP client 1-1 in this example) issues (sends) an
INVITE message to a client to be communicated (the SIP
client 1-2). This INVITE message reaches the client to
be communicated via the proxies 2-1 and 2-2. Informa-
tion regarding each proxy is added to the message when
relayed by the proxies. For example, in the proxy 2-1,
URL information of the proxy 2-1 (that corresponds to
"Proxy2-1_URL" in FIG. 2) is added to a Via parameter
(that corresponds to "Via:0000" in FIG. 2) and a Record-
Route parameter (that corresponds to "Record-Route:
0000;Ir" in FIG. 2) included in a header of the INVITE
message. After each proxy transfers (relays) the INVITE
message, each proxy sends a 100 Trying message to
the SIP client that is a sender of the INVITE message or
the proxy.

[0015] When receiving the aforementioned INVITE
message, the SIP client 1-2 sends, as a response mes-
sage, a 180 Ringing message (hereinafter, simply "Ring-
ing message"). At this time, values of the Via parameter
and the Record-Route parameter included in the re-
ceived INVITE message are set up without any changes.
This Ringing message is transferred (relayed) while a
part of the information set up in the Via parameter is de-
leted in each proxy. For example, "Via:Proxy2-2_URL"
is deleted in the proxy 2-2. That is, when transferring the
Ringing message, each proxy deletes its URL informa-
tion from the information set up in the Via parameter of
the Ringing message.

[0016] Similarly, when transferring a 200 OK message
(hereinafter, simply "OK message") sent from the SIP
client 1-2 to the SIP client 1-1 subsequent to the Ringing
message, each proxy deletes its URL information from
the information setup in the Via parameter of the received
OK message.

[0017] When the SIP client 1-1 receives the aforemen-
tioned OK message and sends an ACK message as a
response message, an order of URL information of each
proxy (a URL information list) set up in the Record-Route
parameter of the received OK message is reordered so
as to be reversed and the resultant one is set up in the
Record parameter (that corresponds to "Record:o0o000;Ir"
in FIG. 2) that is one of parameters included in the ACK
message. When transferring the ACK message, each
proxy deletes its URL information from the information
setup in the Record parameter of the received ACK mes-
sage.

[0018] Furthermore, when communication is discon-
nected between the SIP clients, a SIP client that issues
a BYE message (the SIP client 1-2 in the example of FIG.
2) sets up the URL information of each proxy set up in
the Record-Route parameter of the INVITE message,
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which is received when the communication starts, in the
Record parameter of the BYE message without any
changes (without reordering each piece of the URL in-
formation). When transferring the BYE message, each
proxy adds its URL information to the information set up
in the Via parameter of the received BYE message and
deletes its URL information from the information set up
in the Record parameter.

[0019] Whenthe OKmessageis sentbackinresponse
to the BYE message, the information set up in the Via
parameter and the Record-Route parameter of the re-
ceived message is set up in the Via parameter and the
Record-Route parameter of the OK message without any
changes as in the case of sending back the OK message
in response to the INVITE message. Because the BYE
message does not include the Record-Route parameter,
only the Via parameter is actually set up. When transfer-
ring the OK message, each proxy deletes URL informa-
tion thereof from the information set up in the Via param-
eter as in the case of transferring the OK message in
response to the INVITE message.

[0020] While the example of FIG. 2 depicts the se-
quence in which the SIP client 1-2 serving as a receiver
of the INVITE message issues the BYE message, the
above explanations are applied in the case where the
SIP client 1-1 issues the BYE message. That is, when
the SIP client 1-1 issues the BYE message, the informa-
tion setup inthe Record-Route parameter ofthe OK mes-
sage in response to the INVITE message (the URL in-
formation of each proxy) is set up in the Record param-
eter of the BYE message.

[0021] As described above, the Via parameter, the
Record-Route parameter, and the Record parameter of
each SIP message are correlated with one another. This
correlation can be considered to be tacitly known to a
SIP client that terminates the SIP protocol.

[0022] While two proxies that relay a SIP message be-
tween the SIP clients 1-1 and 1-2 (two proxies that un-
derstand a content of the SIP message and then transfer
it) are provided in the wireless communication system
shown in FIG. 1, many more proxies exist in practice. As
can be understood from the above explanations, when
many proxies exist between the SIP clients, the informa-
tion set up in the Via parameter is increased and thus
the SIP message becomes large. When a wireless sec-
tion is included in the transmission path of the SIP mes-
sage, such as when the SIP client is a wireless commu-
nication terminal, the SIP message is preferably com-
pressed for effective utilization of wireless resources.
[0023] The signaling control operation in the wireless
communication system according to the present embod-
iment is explained next with reference to FIGS. 1 and 3.
FIG. 3 is a sequence diagram of an example of SIP sig-
naling in the wireless communication system according
to the present embodiment, and depicts a case of starting
the SIP signaling at the SIP client 1-1 shown in FIG. 1
like the sequence shown in FIG. 2. Particularly, FIG. 3
focuses on the SIP client 1-2, the proxy 2-2, and the node
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3-2placedinasectioninwhich compression/decompres-
sion control of SIP messages is performed in the wireless
communication system according to the present embod-
iment, and depicts a sequence executed between them.
[0024] AsshowninFIG. 3, after communication starts,
the proxy 2-2 sends the INVITE message to the SIP client
1-2 via the node 3-2. A URL list is set up in the Via pa-
rameter and the Record-Route parameter within a head-
er of the message. Here, the URL list is management
information on a transmission path and URLs of all prox-
ies (a SIP client can be included) on a path for SIP mes-
sages are arranged according to their order on the path.
As described above, the Via parameter and the Record-
Route parameter included in each SIP message are cor-
related with each other, and this correlation can be con-
sidered to be tacitly known to the SIP client that termi-
nates the SIP protocol.

[0025] Accordingly, when the node 3-2 sends the SIP
message to the SIP client 1-2, it assigns original IDs to
these various URL lists. The node 3-2 replaces the infor-
mation (the URL list) set up in the Via parameter and the
information (the URL list) set up in the Record-Route pa-
rameter within the header with the IDs, and stores the
various URL lists and the replaced IDs by associating
them with each other.

[0026] Further, when receiving the INVITE message,
the SIP client 1-2 associates the ID included inthe INVITE
message with the parameter in which this ID is set up
and stores them. The IDs assigned to the various URL
lists are assigned to respective values of the URL lists.
Thatis, the ID denotes a content of the URL list uniquely,
not the type of the URL list.

[0027] As explained with reference to FIG. 2, when
sending the Ringing message, the OK message, and the
BYE message, the SIP client 1-2 sets up the Via param-
eter, the Record-Route parameter, and the Record pa-
rameter in their headers. These parameter values are
the same as those of the URL lists set up in the header
of the received INVITE message. The SIP client 1-2 thus
sets up the ID notified by the INVITE message in the
header of each message for transmission, and sends it
to the proxy 2-2 via the node 3-2.

[0028] When receiving the SIP message from the SIP
client 1-2, the node 3-2 specifies the URL list correspond-
ing to the ID (the information that uniquely indicates the
URL list), which is set up in the header of the message,
among stored URL lists. The node 3-2 then replaces the
ID set up in the header of the received message with the
specified URL list and transfers the resultant message
to the proxy 2-2.

[0029] According to the example of FIG. 3, when re-
ceiving the INVITE message, the node 3-2 replaces the
URL lists set up in the Via parameter and the Record-
Route parameter within the header of the INVITE mes-
sage with an ID#1 and an ID#3, respectively. When send-
ing the SIP message (the Ringing message, the OK mes-
sage, or the BYE message), the SIP client 1-2 sets up
the ID#1 and the ID#3 in the Via parameter and the
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Record-Route parameter within the header of the mes-
sage, respectively, instead of the URL lists to be originally
set up. When receiving the SIP message from the SIP
client 1-2, the node 3-2 replaces the IDs set up in the Via
parameter and the Record-Route parameter within the
header of the message with corresponding URL lists and
transfers the resultant message to the proxy 2-2.
[0030] FIG. 4 depicts a management method of pa-
rameters to be compressed (the Via parameter, the
Record-Route parameter, and the Record parameter) at
the node 3-2. As shownin FIG. 4, the node 3-2 associates
a URL list, which is set up in a parameter to be com-
pressed in a SIP message, received from the proxy 2-2
with an ID and manages them. According to the example
of FIG. 4, while the node 3-2 manages a plurality of SIP
clients including a SIP client 1-2a, a SIP client 1-2b, and
a SIP client 1-2c, the ID does not need to be managed
for each SIP client. That is, the node does not need to
recognize which client sends the URL list corresponding
to the ID and to which client the URL list should be sent.
Further, the type of the parameter such as the Via pa-
rameter, the Record-Route parameter, or the Record pa-
rameter does not need to be recognized and the ID does
not need to be managed for each information type. On
the other hand, each SIP client associates session infor-
mation with the ID and manages them. A management
method of a parameter to be compressed and its ID in
the node 3-1 and a SIP client connected to this node is
the same as this method.

[0031] As described above, in the wireless communi-
cation system according to the present embodiment, a
node that relays a SIP message between a SIP client
and a proxy replaces, at a time of relaying the SIP mes-
sage to the SIP client, the content of each parameter
(setup information) with an ID that uniquely denotes the
information, with respect to a parameter correlated with
other messages (the Via parameter, the Record-Route
parameter, or the Route information) among parameters
set up in the header of the message to be relayed. Fur-
ther, when the ID that denotes the content of each pa-
rameter is set up in the header of the SIP message re-
ceived from the SIP client, the node replaces this ID with
the corresponding content and relays the resultant mes-
sage. When the SIP client sends the SIP message, for
the parameter that is correlated with other messages
among the parameters set up in the header of the mes-
sage, the SIP client sets up the ID that uniquely denotes
the content thereof instead of actual information. Accord-
ingly, the compression efficiency of the SIP message can
be improved. Further, a node, which replaces a setup
value (setup information) of each parameter with an ID,
needs to recognize only a parameter that needs to be
replaced by the ID among parameters within the header
of a SIP message, and does not need to be aware of the
meaning of a SIP protocol (a set value in a parameter
within a SIP message).
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Second embodiment

[0032] A second embodiment is explained next. The
configuration of a wireless communication system ac-
cording to the second embodiment is identical to that of
the first embodiment described above. FIG. 5 is a se-
quence diagram of an example of SIP signaling in the
wireless communication system according to the second
embodiment, and depicts a case of starting SIP signaling
at the SIP client 1-1 shown in FIG. 1 like the sequence
shown in FIG. 2. FIG. 5 particularly focuses on the SIP
client 1-1, the proxy 2-1, and the node 3-1 placed in a
section in which compression/decompression control of
SIP messages is performed in the wireless communica-
tion system according to the present embodiment, and
depicts a sequence executed between them. A signaling
control operation in the wireless communication system
according to the present embodiment is explained with
reference to FIGS. 1 and 5. Explanations of elements
overlapped by the first embodiment will be omitted.
[0033] When communication starts and then a se-
quence proceeds normally, the proxy 2-1 sends a 100
Trying message (hereinafter, simply "Trying message"),
a Ringing message, and an OK message to the SIP client
1-1 via the node 3-1. At this time, URL lists are set up in
headers of these SIP messages as the Via parameter
and the Record-Route parameter. As explained in the
first embodiment, the correlation between the Via param-
eter and the Record-Route parameter included in each
SIP message can be considered to be tacitly known to
the SIP client that terminates the SIP protocol. Accord-
ingly, when the node 3-1 sends the SIP message to the
SIP client 1-1, the node 3-1 assigns IDs to various URL
lists, replaces the URL lists set up in the Via parameter
and the Record-Route parameter with the IDs, and as-
sociates these various URL lists with the IDs for storing
them. When the SIP client 1-1 receives the SIP message,
the SIP client 1-1 stores the IDs set up in the Via param-
eter and the Record-Route parameter within the header
of the message. The IDs assigned to the various URL
lists are assigned to respective values (URLs) of the URL
lists as in the first embodiment.

[0034] When the SIP client 1-1 receives the OK mes-
sage and sends the ACK message in response to the
OKmessage, the SIP client 1-1 sets up the Via parameter
and the Record parameter within the header of the mes-
sage. The setup value of the Via parameter is the same
as the value (the URL list) set up in the Via parameter of
the previously received OK message. A set value in the
Record parameter is obtained by reordering the URL list
set up in the Record-Route parameter of the received
OK message so that its order is reversed. The SIP client
1-1 thus sets up the ID, which is set up in the Via param-
eter within the header of the received OK message, in
the Via parameter within the header ofthe ACK message.
The SIP client 1-1 sets up the ID, which is set up in the
Record-Route parameter within the header of the re-
ceived OK message, and a code (or a character string:
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"Reverse" in FIG. 5 as an example) that instructs to re-
verse the URL list denoted by the ID (to reorder so that
its order is reversed) in the Record parameter within the
header of the ACK message. Then, the SIP client 1-1
sends the resultant message to the proxy 2-1 via the
node 3-1.

[0035] When the node 3-1 receives a message from
the SIP client 1-1, the node 3-1 specifies the URL list
corresponding to each ID, which is set up within the head-
er of the message, among stored URL lists. Next, regard-
ing the Via parameter of the received message, the node
3-1 replaces the ID set up in this parameter with the cor-
responding URL list in the specified URL lists. For the
Record parameter, the node 3-1 then replaces the ID set
up in this parameter with a list obtained by reversing the
corresponding URL list in the specified URL lists (a list
reordered so that its order is reversed). Then, the node
3-1 transfers the resultant message to the proxy 2-1.
[0036] When receiving the BYE message at the end
of the communication, the SIP client 1-1 sets up the ID,
which is set up in the Via parameter of the received BYE
message, in the Via parameter of the OK message and
sends the resultant message. The node 3-1 replaces the
ID set up in the Via parameter of the received OK mes-
sage with the corresponding setup value (the corre-
sponding URL list), and then transfers the resultant mes-
sage to the proxy 2-1.

[0037] As described above, according to the wireless
communication system of the present embodiment,
when the sequence in which the SIP client receives a
first SIP message that includes a certain URL list and
sends a second SIP message that includes a URL list
obtained by reversing the received URL list (a URL list
subjected to reordering so that its order is reversed) as
a response message is executed, the node that sends
the first SIP message sends the first SIP message, in
which the URL list is replaced by an ID, to the SIP client.
The SIP client that receives the first SIP message sets
up the ID included in the received message in the second
SIP message and sets up the instruction information to
reverse the URL list corresponding to the ID. The node
that receives the second SIP message transforms the
URL list corresponding to the ID included in the second
SIP message according to the instruction, sets up the
resultant transformed URL list instead of the ID, and
transfers the resultant one to the corresponding proxy.
Thus, even when the URL list set up in a certain SIP
message is not the same as the URL list set up in its
response message andis a URL listinthe reversed order,
aredundant parameter (the URL list) can be compressed
for improving the SIP compression efficiency.

[0038] The control operation described in the present
embodiment can be performed in parallel (can be com-
bined) with the control operation of the first embodiment.

Third embodiment

[0039] A third embodimentis explained next. The con-
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figuration of a wireless communication system according
to the third embodiment is identical to that of the first
embodiment described above. FIG. 6 is a sequence di-
agram of an example of SIP signaling in the wireless
communication system according to the third embodi-
ment, and depicts a case of starting SIP signaling at the
SIP client 1-1 shown in FIG. 1 like the sequence shown
in FIG. 2. FIG. 6 particularly focuses on the SIP client
1-2, the proxy 2-2, and the node 3-2 placed in the section
in which compression/decompression control of SIP
messages is performed in the wireless communication
system according to the present embodiment, and de-
picts a sequence executed between them. A signaling
control operation in the wireless communication system
according to the present embodiment is explained with
reference to FIGS. 1 and 6. Explanations of elements
overlapped by the first or second embodiment will be
omitted.

[0040] The present embodiment explains a control op-
eration in the case where the SIP client 1-2 adds, at a
time of sending the Ringing message, a character string
"received=192.0.2.222" to the top URL on a list based
on the Via parameter (the URL list) received by the IN-
VITE message, as the Via parameter.

[0041] When the information obtained by adding the
character string "received=192.0.2.222" to the top URL
in the URL list set up in the Via parameter of the received
INVITE message is set up in the Via parameter of the
Ringing message and the resultant message is sent, the
SIP client 1-2 sets up the ID notified by the INVITE mes-
sage (the ID set up in the Via parameter of the INVITE
message), a code (or a character string: "+" in FIG. 6 as
an example) to instruct to add a character string to the
first URL in the URL list corresponding to the ID, and an
additional character string ("recv=192.0.2.222" in FIG. 6)
in the Via parameter of the Ringing message, and sends
the resultant message to the proxy 2-2. When receiving
the Ringing message, the node 3-2 specifies the URL list
corresponding to the ID set up in the Via parameter of
the message among stored URL lists. The node 3-2 then
replaces the ID setup inthe Via parameter of the received
Ringing message with the specified URL list. The node
3-2 adds the character string to the top of the replaced
URL list according to the instruction information and the
additional character string included in the received mes-
sage. Then, the node 3-2 transfers the resultant message
to the proxy 2-2.

[0042] By performing such a procedure, even when
the sequence of setting up a URL list included in a re-
ceived SIP message and sending a SIP message in
which a predetermined character string is added to the
URL list is executed, a redundant parameter can be de-
leted and the SIP compression efficiency can be im-
proved.

[0043] As described above, according to the wireless
communication system of the present embodiment, in
the case where the sequence in which the SIP client re-
ceives a first SIP message that includes a certain URL
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list and sends a second SIP message that includes a
URL list obtained by adding a character string to the first
URL in the received URL list is executed, the node that
sends the first SIP message sends the first SIP message
in which the URL listis replaced by an ID to the SIP client.
The SIP client that receives the first SIP message sets
up the ID included in the received message in the second
SIP message, and sets up the instruction information to
add a character string to the first URL in the URL list
corresponding to the ID and the character string to be
added. The node that receives the second SIP message
transforms the URL list corresponding to the ID included
inthe received message according to the instruction, sets
up the transformed URL list instead of the ID, and trans-
fers the resultant message to the corresponding proxy.
Thus, even when the sequence of setting up the URL list
included in the SIP message received by the SIP client
and sending the SIP message obtained by adding a pre-
determined character string to the URL list to the proxy
is executed, a redundant parameter (a URL list) can be
compressed and thus the SIP compression efficiency can
be improved.

[0044] The control operation described in the present
embodiment can be performed concurrently (can be
combined) with the control operation of the first or second
embodiment.

Fourth embodiment

[0045] A fourth embodiment is explained next. The
configuration of a wireless communication system ac-
cording to the present embodiment is identical to that of
the first embodiment described above. FIG. 7 is a se-
quence diagram of an example of SIP signaling in the
wireless communication system according to the fourth
embodiment, and depicts a case of starting SIP signaling
at the SIP client 1-1 shown in FIG. 1 like the sequence
shown in FIG. 2. FIG. 7 particularly focuses on the SIP
client 1-2, the proxy 2-2, and the node 3-2 placed at the
section, in which compression/decompression control of
SIP messages is performed in the wireless communica-
tion system according to the present embodiment, and
depicts a sequence executed between them. Explana-
tions of elements overlapped by the first, second, or third
embodiment will be omitted.

[0046] As explained in the first embodiment with ref-
erence to FIG. 2, a URL list set up in the Via parameter
ofthe INVITE message sent between SIP clientsincludes
a URL of a SIP client serving as a sender (the SIP client
1-1in FIG. 2), and this URL is set up at the end of the list.
[0047] Accordingly, in the signaling control operation
of the present embodiment, the node 3-2 and the SIP
client 1-2 perform the following operation to reduce a
memory capacity required for the node 3-2.

[0048] As shown in FIG. 7, according to the SIP sign-
aling of the present embodiment, when transferring the
INVITE message received from the proxy 2-2 to the SIP
client 1-2, the node 3-2 replaces information except the
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URL of the SIP client serving as a sender (hereinafter,
"sender URL") with an ID, the information (the URL list)
being set up in the Via parameter of the message (in FIG.
7, the list is replaced with, for example, "#1+SIP/2.0/TCP
Client1-1 URL:5060;branch=z9hg4bk74bf9; re-
ceived=192.0.2.101"). According to parameters other
than the Via parameter (the Record-Route parameter),
all pieces of setup information (URL lists) are replaced
by IDs as in the first embodiment. The URL list replaced
by the ID is stored by associated with the ID. The Record-
Route parameter is omitted in FIG. 7.

[0049] When receiving the INVITE message, the SIP
client 1-2 stores the ID and a URL character string (the
sender URL) included in the message. When sending
the Ringing message, the SIP client 1-2 sets up the ID
and the URL character string stored when the SIP client
1-2 receives the INVITE message in the Via parameter
of the Ringing message. Although this is omitted in FIG.
7, the ID stored when the SIP client 1-2 receives the
INVITE message (the ID set up in the Record-Route pa-
rameter of the INVITE message) is set up in the Record-
Route parameter of the Ringing message. The operation
of the SIP client 1-2 is basically the same as that ex-
plained in the first embodiment. That is, in any operation,
the information set up in the Via parameter and the
Record-Route parameter of the received INVITE mes-
sage is stored. When the Ringing message is sent, the
information stored when the INVITE message is received
is set up in the Via parameter and the Record-Route pa-
rameter.

[0050] When receiving the Ringing message from the
SIP client 1-2, the node 3-2 specifies the URL lists cor-
responding to the IDs set up in the Via parameter and
the Record-Route parameter within the header of the
message among stored URL lists. The node 3-2 then
replaces the ID set up in the header of the received mes-
sage with the specified URL list. The node 3-2 sets up
the sender URL, which is set up in the Via parameter of
the received Ringing message, for the Via parameter and
transfers the resultant message to the proxy 2-2.
[0051] As described above, according to the wireless
communication system of the present embodiment,
when the node that compresses SIP messages and then
transfers the compressed SIP messages receives a SIP
message, the node replaces a URL list except a sender
URL with an ID for the Via parameter included in the
message. For other pieces of information (the Record-
Route parameter), the node replaces all URL lists with
IDs and transfers the resultant message. A part that rep-
resents a SIP client (a URL of the SIP client) is removed
from a character string in the URL list managed by the
node. The node that compresses the SIP message thus
manages only the URL of a proxy to be relayed. In the
node, the character string of the managed URL list is
probably common to a plurality of accommodated SIP
clients. As a result, the quantity of URL list information
managed by the node is reduced and the memory ca-
pacity required for the node can be reduced.
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While "SIP/2.0/TCP Client1-1

[0052] URL: 5060; branch=z9hg4bk74bf9;
received=192.0.2.101" (see FIG. 7) is shown as an ex-
ample of the URL character string described in the Via
parameter with the ID in the present embodiment, not
only the character string that indicates the actual URL
butalso options such as acharacter string thatrepresents
a protocol such as SIP/2.0/TCP and branch can be de-
scribed in the URL character string. That is, a URL char-
acter string that is a target at a time when the Via param-
eteris compressed (replaced by an ID) means a common
character string including a URL.

[0053] By performing such a procedure, even when
various options are attached to a URL portion of a URL
list, a redundant parameter can be removed and thus the
SIP compression efficiency can be improved.

[0054] While the control operation described in the
present embodiment is a modification of the control op-
eration of the first embodiment, it can be performed con-
currently (can be combined) with those of the second and
third embodiments.

Fifth embodiment

[0055] A fifth embodiment is explained next. While
each node, which compresses a SIP message inthe wire-
less communication system of the embodiments de-
scribed above, manages the URL list that is information
to be compressed (the Via parameter, the Record-Route
parameter, and the Record parameter) by the procedure
of FIG. 4, the present embodiment explains a manage-
ment method different from that of FIG. 4.

[0056] According to the procedure shown in FIG. 4, in
each node, the SIP compressing unit thereof that com-
presses a SIP message unifies management of URL lists
and IDs. In base station control devices, there is actually
a part that does not recognize a SIP protocol but man-
ages connection which corresponds to a SIP client on a
one-to-one basis. Examples of such a part include a part
that manages wireless resources for each user. In this
part, wireless connection information is managed by as-
sociated with a SIP client. In such a case, the URL list
can be managed by being associated with the wireless
connection information and it suffices that the ID is
uniquely assigned to one SIP client. For example, as
shown in FIG. 8, the node 3-2 manages the ID of the URL
list by associating it with already held management in-
formation of wireless connection, which is between each
SIP client and the own node 3-2 (SIP clients 1-2a, 1-2b,
or 1-2c) (wireless connection information a, wireless con-
nection information b, or wireless connection information
¢ shown in FIG. 8), and thus a plurality of IDs of a same
value can be used. When the management method of
parameters to be compressed as shown in FIG. 8 is ap-
plied, an increase in ID value can be prevented as com-
pared to the case of applying the procedure shown in
FIG. 4.

10

15

20

25

30

35

40

45

50

55

[0057] A correspondence table between the URL list
and the ID may become significantly large. In such a
case, according to the procedure of managing the URL
listand the ID without paying attention to connection (ses-
sion) as shown in FIG. 4, there is a problem that it takes
time to search and specify the information (the URL list)
that corresponds to an ID in a SIP message received
from the SIP client. However, when the management
method shown in FIG. 8 is used, a target URL list can be
specified in a short time as long as wireless connection
can be specified. Therefore, the above problem can be
prevented.

[0058] While the respective embodiments have been
explained by taking the Via, the Record-Route, and the
Record parameters for a SIP as examples, parameters
used in the same manner as that of these parameters
can be compressed by the same procedure. Further, a
wireless communication system has been exemplified in
each of the embodiments, a wired communication sys-
tem can be also used, and even in this case, effects iden-
tical to those of a wireless communication system can
be achieved.

[0059] As described above, according to the commu-
nication system of the respective embodiments, even
when a node that is not aware of the meaning of SIP
protocol compresses a SIP message, a redundant SIP
parameter can be removed and reproduced and thus
greater SIP message compression efficiency can be
achieved. For example, assuming that, in a network in
which 20 proxies (SIP proxies) are passed through, a
URL that represents a proxy composed of 20 characters,
respective URL lists of Via and Record-Route are 400
bytes. Accordingly, 800 bytes are required merely for two
parameters. Because other parts of the SIP message are
small, the URL list is dominant in view of the size of SIP
messages. Because this URL list is replaced by identifi-
cation information with a smaller size (the ID described
above) in the present invention, higher compression ef-
ficiency can be realized.

Industrial Applicability

[0060] As described above, the communication sys-
tem of the present invention is suitable when SIP sign-
aling is realized with a reduced information transmission
amount, and the communication system is particularly
suitable when a node, which does not terminate a SIP
protocol, such as a base station control device or a base
station compresses/decompresses SIP messages for re-
alizing higher compression efficiency.

Reference Signs List
[0061]
1-1, 1-2, 1-2a, 1-2b, 1-2¢ SIP CLIENT

2-1, 2-2 PROXY
3-1, 3-2 NODE
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Claims

A communication system comprising: a SIP client; a
proxy of the SIP client; and a node that is placed
between the SIP client and the proxy and relays a
received SIP message, wherein

when relaying a SIP message sent for the SIP client,
the node replaces management information set up
in a particular parameter of the received SIP mes-
sage with an ID that uniquely denotes a content of
the management information, and stores the ID and
the management information by associating them
with each other, and

when relaying a SIP message that is sent from the
SIP client and when a same ID as the stored ID is
set up in the particular parameter of the SIP mes-
sage, the node replaces the ID with management
information associated with the ID, and

when the ID is set up in a particular parameter of the
received SIP message, the SIP client stores the pa-
rameter and the ID by associating them with each
other, and

when a SIP message that includes a same param-
eter as the stored parameter is sent, the SIP client
sets up an ID associated with the parameter in the
parameter.

The communication system according to claim 1,
wherein

the management information is a list of a URL of
each proxy on a path, through which a SIP message
sent for the SIP client passes, and of a URL of a
sender of the SIP message.

The communication system according to claim 1,
wherein

the management information is a list of a URL of
each proxy on a path, through which a SIP message
sent for the SIP client passes.

The communication system according to claim 1,
wherein

the management information is a list of a plurality of
character strings containing URLs of respective
proxies on a path, through which a SIP message
sent for the SIP client passes, and of a character
string containing a URL of a sender of the SIP mes-
sage.

The communication system according to claim 1,
wherein

the management information is a list of a plurality of
character strings containing URLs of respective
proxies on a path, through which a SIP message
sent for the SIP client passes.

The communication system any one of claims 2 to
5, wherein
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10.

when sending a SIP message that includes a param-
eter, to which a URL list that corresponds to a pa-
rameter stored by associated with the ID or a list
obtained by reversing an order of respective infor-
mation of character string lists is to be set up, the
SIP client further sets up an ID associated with the
stored parameter, and also sets up instruction infor-
mation, which instructs to replace the ID with a cor-
responding list and then reverse an order of respec-
tive information on the list, for the parameter, and
when receiving from the SIP client a SIP message
in which a same ID as the ID stored and the instruc-
tion information are set up in a particular parameter,
the node replaces an ID set up in the received mes-
sage with a list obtained by reversing an order of
respective information on a list associated with the
ID, and transfers a resultant message.

The communication system according to any one of
claims 2 to 6, wherein

when sending a SIP message that includes a same
parameter as the stored parameter, the SIP client
sets up an ID associated with the parameter and, if
necessary, sets up character-string-addition in-
structing information thatinstructs to add a character
string to a predetermined position of a list, which is
stored by associated with the ID, in the parameter,
and

when receiving from the SIP client a SIP message
in which a same ID as the stored ID and the charac-
ter-string-addition instructing information are set up
in a particular parameter, the node replaces the ID
with a list associated with the ID, adds a designated
character string to a position instructed by the in-
struction information, and transfers a resultant SIP
message.

The communication system according to any one of
claims 1 to 7, wherein

when storing the management information by asso-
ciating it with an ID that uniquely denotes a content
of the management information, the node stores the
information by associating it with connection infor-
mation of the SIP client.

A communication device thatis operated as the node
according to any one of claims 1 to 8.

A communication device that is operated as the SIP
client according to any one of claims 1 to 8.
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